Introduction
Stroke is the third most common cause of death worldwide and one of the most common causes of permanent disability and a major cost factor in health care systems [1] . According to the Federal Ministry of Health, about 20 000 people in Austria suffer an ischaemic stroke every year. The lifetime prevalence for ischaemic and haemorrhagic stroke is estimated to be around 2 % in Austria. After acute treatment and rehabilitation, about a quarter of the surviving patients have severe disability [2] . Among the most common functional disorders are persistent impaired physical, cognitive and affective abilities, as well as disturbances of sensory perception. In addition to limited mobility, communication impairments and cognitive impairments, development of depressive symptoms in stroke patients represents a major problem since it can hinder rehabilitation and reintegration [3, 4] .
In Germany, the bio-psycho-social model of functional health, on which the International Classification of Function and Disability (ICF) published by the World Health Organization (WHO) is based, is firmly anchored in German social law and designates participation and self-determined conduct of life of patients as the most important tasks of rehabilitation. The German health insurers explicitly demand an implementation of the ICF concept in all institutions approved by them. Unlike in Germany, the ICF model is not explic-itly anchored in Austria. However, in 1992, the Austrian Federal Government adopted a disability concept developed jointly with the Austrian Working Group of Rehabilitation for ensuring that patients acquire the best possible participation skills after rerhabilitation [5] .
Therefore, the concept of participation oriented to the ICF and the UN Disability Equality Convention can also be regarded as the key target for rehabilitation success in Austria. As described elsewhere [6] , in neurological rehabilitation in Germany, especially the facilities of outpatient/semi-inpatient neurological rehabilitation endeavoured to approach the participatory construct because they were in close vicinity to the living and working world of the patients. In Austria, ICF and participation-oriented neurological rehabilitation still has a model character. Documented model tests are carried out in Carinthia and Vorarlberg [7] [8] [9] . Although the goal of outpatient neurorehabilitation in Austria is similar to that in Germany, there are some significant differences in its implementation. The duration of treatment is significantly longer, the treatment can be tailored more specifically to the needs of the patients (for example, treatment received only from some specific medical specialties) and rehabilitation is not managed by a doctor. Compared to Germany, therefore, there is no clear line between complex rehabilitation and the provision of medicinal products.
In reviewing the effectiveness of participation-oriented rehabilitation, ultimately the impact of rehabilitation measures on the actual participation abilities of the rehabilitants must be recorded. To date, however, there is no consensus on appropriate instruments to measure participation objectively, reliably and validly. The lack of operationalization of the concept of participation is considered as the main cause of this dissent [10, 11] . In any given clinical case, ICF coding of participation impairment is often very difficult and complex. The idea of disease-specific core sets [12] has not yet established itself in clinical practice. Accordingly, there are only a few studies in German-speaking world that include participation as a central outcome variable.
In a German multicentric project in a near-home ambulatory rehabilitation centre [6, [13] [14] [15] [16] [17] , the combined use of different measuring instruments enabled adequate recording and evaluation of participation-related effects. Of particular relevance were, among others, the interdisciplinary index for the measurement of restrictions on participation (IMET) [18] and the independent index for neurological and geriatric rehabilitation (SINGER) [19] [20] [21] . At the same time, the results published to date clearly indicate positive and lasting effects of outpatient neurological rehabilitation in Germany.
The aim of the present study was to investigate whether the instruments used in the above-mentioned German study are also suitable in the Austrian rehabilitation context, and whether near-home outpatient rehabilitation in Vorarlberg neurorehabilitation facilities lead to similar results in the sense of enabling patients to reach a level of independence that allows participation and leading of independent life. These were measured over several time points.
Methods
The data presented here were collected in an exploratory multicentric observation study with a longitudinal design in 4 ambulatory neurological rehabilitation facilities run by Sozialmedizinische Organization Neurologische Rehabilitation GmbH (SMO) in the Austrian province of Vorarlberg. In the study, within a defined period of investigation, patients undergoing rehabilitation after stroke or craniocerebral trauma were asked to fill in questionnaires at 4 time points (at the beginning, at the end, and 4 and twelve months after completion of the outpatient neurorehabilitation program). In addition, patient status at the beginning and at the end of the rehabilitation measures was assessed by treating physicians. The survey was carried out between February 2012 and March 2014.
Inclusion and exclusion criteria
In the sample, all neurological rehabilitation patients with stroke (ischaemia, intracerebral haemorrhage or non-traumatic subarachnoid haemorrhage) or traumatic brain injury in the neurological rehabilitation phases D and E were consecutively included in the study. A written declaration of consent for participation in the study was obtained. Patients receiving fewer than 11 therapies were excluded, since in these cases, no relevant therapy effects are to be expected. Patients with advanced dementia and patients with severe aphasia or alexia were not included because of their limited judgment or communication disability. Physicians and neuropsychologists of the participating institutions carried out this assess-ment. Patients with presumably diminished or even completely absent awareness of their illness were not excluded from participation. Rehabilitants, who were treated far from their homes, in the sense that during treatment, they were not living at home, however, were not included in the sample, since this is rarely found in the outpatient rehabilitation concept and is possibly only in some special cases of offers from some rehabilitation centres. In order to distinguish rehabilitation measures from medication therapy, and to compare our results with the programme of multiprofessional neurological complex rehabilitation in Germany, only those rehabilitants were included with treatment needs in at least 2 specialist areas.
Implementation and procedure
In the participating institutions, patient recruitment was started with on-site training of staff by the director of the overall study. In addition, a regional study coordinator was appointed. Furthermore, a 7-member advisory board was set up consisting of the director of studies and representatives of the cooperating institutions, who continued to guide and support the study. The study was carried out according to the detailed study protocol of a previous study [13] .
Data protection
Compliance with data protection regulations was ensured at all times during the survey. The participating rehabilitants agreed in writing to participate in the study and use of the collected data.
Instruments
All subjects were given a comprehensive questionnaire with a total of up to 13 different assessment instruments depending on the time-point of assessment. In the following, only the instruments relevant to the present study will be specified. Data on sociodemographic and socio-medical indicators were gathered according to Deck et al. [22] . The Index for Measuring Restrictions on Participation (IMET) is a self-assessment instrument for recording patient participation [14, 18] . The SINGER, as a third-party assessment instrument, gathers data on independence in important aspects of daily life [16, [19] [20] [21] . In addition, the phase to which rehabilitants belong can be determined using the SINGER total score model, a system established firmly in the Phase model [23] of neurorehabilitation of the Association of German Pension Insurances (now Deutsche Rentenversicherungsbund) [24] . The subjective perception of general state of health was investigated with a 5-point scale. The subjective performance in everyday life, leisure and work was assessed by means of three 11-point rating scales. The EQ-5D instrument was used to record the health-related quality of life of the rehabilitants [25, 26] . The severity of the stroke at the start of rehabilitation was assessed using the modified Rankin Scale (mRS) of Banks and Marotta [27] . The Glasgow Coma Scale (GCS) is a scale for estimating consciousness disorders after a brain injury [28] . This scale is used for assessing the severity of injury in the acute phase.
Analysis
All calculations were performed with SPSS 18. SRM was used to determine the effect size for the SINGER data [29] . According to Cohen [30] , effects of d = 0.2 are small, of d = 0.5 medium and of d = 0.8 large effects. In the preparation of the data, missing item values were replaced by the mean value of the variables in accordance with the recommendations of Wirtz [31] and Schafer and Graham [32] , respectively, if no more than 30 % of the values were missing in a particular case. Otherwise, the case was excluded. For the investigation of frequency differences in the occurrence of certain features or feature combinations, Χ 2 methods were applied and Friedman tests were carried out for the purpose of testing mean-value differences [33] . For a comparison of the SINGER data as a linked sample, a t-test for dependent samples was performed. The recommendations of Faller et al. [34] of an α-error level of 5 % was chosen for all calculations.
Intervention
All rehabilitants were treated according to the concept of SMO Neurological Rehabilitation [7] . It can be assumed that treatment was uniform (treatment integrity) in all the participating SMO facilities. All rehabilitants received weekly therapies from at least 2 medical specialties over the entire treatment period. Therapies were offered at least 3-5 days per week and the total therapy time was 6-15 h per week (including music therapy). After 12 therapies, a therapy target evaluation was carried out, whereupon the treatment could be optionally extended by 6 weeks.
Results
The observation period was between August 2013 and August 2015. In the recruitment period from August 2013 to May 2014, out of 163 patients enrolled for rehabilitation in the participating institutions, 39 rehabilitants (stroke patients: n = 38; patient after a traumatic brain injury: n = 1) could be included as study participants. The sample flow is illustrated in ▶ Fig. 1 . The return rate for the 4-month follow-up was 72 % (n = 28) and the 12-month follow-up was 56 % (n = 22).
The distribution of the sociodemographic and socio-medical indicators of the random sample is shown in ▶table 1. The severity of impairment in stroke patients averaged 2.76 (SD = 1.03) on the mRS, which can be classified between mild and moderate severity. The GCS value of the rehabilitants after traumatic brain injury was 15, which represents a mild injury in the acute phase.
The changes in the collected outcome parameters general health, participation, performance in everyday life, leisure and work as well as health-related quality of life, were examined by means of The changes in the IMET values at the level of individual items are listed in ▶table 3, the changes in the summed scores are shown in ▶ Fig. 3 . The mean values of the individual item scores of the IMET showed over time the same changes over the investigation period. The participation status improved during the rehabilitation period and stabilized during the follow-up period with a slight worsening of the mean values compared to the values at the end of rehabilitation. In the case of the 4 items, namely activities of daily life, family and domestic commitments, as well as recreation and leisure, there appeared to be a worsening of the participation status during the time period from the end of rehabilitation to 4 months after rehabilitation; thereafter, there was an improvement up to the period of twelve months after rehabilitation. For all items, except for sex life, improved participation was observed over the entire observation period from start of rehabilitation to 12 months after its completion. In the items common activities of daily life and close personal relationships, impairments were the lowest at the beginning of rehabilitation; the highest initial impairments were seen in the items recreation and leisure. At the 12-month follow-up, the scores of the 6 items, namely common activities of daily life, family and domestic obligations, tasks outside of home, daily tasks and commitments, recreation and leisure, as well as social activities, were lower than those at the end of rehabilitation. For the changes in independence, measured in the expert rating with the SINGER, the complete data set of n = 39 rehabilitants were available for analysis. A total of n = 12 rehabilitants had an initial SINGER sum score less than 74 and could be assigned to neurological phase C. In a t-test for dependent samples, the mean value differences reached statistical significance at both time points of measurement, t (38) = − 5.580; P < 0.001. The post hoc calculated effect was dpre-post = 0.32 (1-β = 0.99).
The results of the third-party SINGER values are shown in ▶ table 4 according to the ICF chapter Activities and Participation d1-d9 of the SINGER. Overall, there was improvement in all areas during the rehabilitation period. The area of participation which showed the best values both at the beginning and end of the rehabilitation process and also that showed the least number of changes during this period is that of communication. The lowest numerical improvements were found in interpersonal interactions and relationships. The participation area with regard to domestic life showed the worst values at the beginning and end of the rehabilitation period, but from all areas covered, improvement here was the strongest.
Discussion
The regulatory framework for neurorehabilitation in Austria has advantages and disadvantages compared to the framework conditions in Germany. The resources available in the Vorarlberg facilities investigated in this study exceed those available in most German institutions in terms of therapeutic frequency and duration. The model has been developed without any inter-carrier framework conditions such as the BAR framework recommendations. This requires enormous preliminary and development work by operators of rehabilitation facilities. The rehabilitation facilities financed primarily by social funds in Vorarlberg according to the model of the institutions examined here places very high demands on access to the rehabilitation market, which makes the admission of other providers to the market and thus provision of even more extensive rehabilitation care scarcely possible. The rehabilitation landscape in Austria is far more heterogeneous compared to Germany. The rehabilitation model investigated here allows for the appropriate use of therapy by different medical professions, which is a clear advantage. Research and development of rehabilitation occupies a larger area in Germany, and further development is easier to implement through comparable framework conditions for the rehabilitation facilities, and is more easily available with less own development work. Overall, the conditions of neurorehabilitation in Germany and Austria are not very comparable. The results of our sample of 4 outpatient neurological rehabilitation centres run by one carrier in the Austrian province of Vorarlberg presented here show that, despite the divergent rehabilitation contexts, the instruments employed in the course of a large multicentre study that included 17 German outpatient rehabilitation facilities [6, [13] [14] [15] [16] [17] can be meaningfully used for outcome evaluation in the Austrian context. During data collection and analysis, there was no evidence for a limited applicability of the instruments in the Austrian context. Comparison of the reported sociodemographic and socio-medical indicators of the study participants and the key figures of the similarly designed and carried out multicentric study in Germany [6, [13] [14] [15] [16] [17] show similarities and differences between the study populations. In all of our own and comparable studies, there was a high scatter in participation impairments; this can also be observed in a healthy population. The IMET values over time also showed very similar trajectories in our own and comparable studies. There are no indications that these were significantly influenced by the dropout rate.
In contrast to most rehabilitants in Germany, the Vorarlberg patients were treated significantly longer and received a larger number of therapies. In contrast to the inclusion criteria, the proportion of rehabilitants with phase C disease was also one-third higher than in those in the outpatient neurorehabilitation in Germany. In a study of the structures and processes in the ambulatory neurorehabilitation in Germany [15] , only 18 % of the institutions surveyed reported that they had a small proportion of phase C rehabilitation patients. In the already mentioned multicentre study, the proportion of rehabilitants in phase C at the start of rehabilitation, as determined by the SINGER total score, was 5 % (unpublished result). Thus, there are clear differences in the framework conditions of outpatient neurorehabilitation in Germany and Austria, which need a more detailed investigation. Despite the very similar approach to data collection in the 2 countries, the results are comparable only to a very limited degree. The authors of this study are currently preparing a work on the different framework conditions of outpatient neurorehabilitation in Austria and Germany. However, despite the severity of impairments of rehabilitants, the results show an improvement in their participation abilities over the course of rehabilitation. In Germany, the possibility of adequately treating phase C rehabilitants in near-home outpatient neurorehabilitation facilities has already been demonstrated in a larger sample [35] .
The results of the present study suggest that positive and lasting results are achieved within the framework of the Vorarlberg near-home ambulatory rehabilitation in the sense of promoting participation and self-determined life-style. Over almost all of the parameters on which data were collected, there were positive effects in the course of the rehabilitation period, which was on average about 15 weeks. The significance is limited by the low sample size and the resulting low statistical power of the data.
Short-term positive rehabilitation effects are to be expected in principle because they have already been shown to occur over many outcome variables in many different areas and forms of rehabilitation in Germany [36] .
In a previous similar multicentre study carried out in ambulatory neurorehabilitation in Germany [6] , similar developments in improvement were observed over the entire observation period. In Austria, an improvement was seen across various outcome para- High values indicate high particpation impairments meters over the duration of rehabilitation and was maintained in the follow-up period. This also applied to participation areas that received special attention. There were few deviations from the Ger-man data. On average, however, the Vorarlberg rehabilitants had significantly more severe impairments at the time of starting rehabilitation in relation to all outcome parameters. In Germany and Austria, rehabilitants with impairments of different degrees of severity seek outpatient rehabilitation. In this context, the relatively low number of study participants appears to be plausible, despite a rather long recruitment period. In addition, the extensive set of questionnaires was overwhelming for many rehabilitants and the inclusion criteria were not met due to the severity of the disease. In addition, compared to Germany, rehabilitants in the Vorarlberg facilities are given treatment over a very long period, which meant that the pool of new patients starting rehabilitation from which study subjects could be recruited was relatively small. Due to the small sample size, no broader clinical implications from the data reported are drawn. Compared to previous studies [37] , data gathering on explicitly participation-related outcomes is new for Austria. To date, there are no publications on this subject. In summary, participation-oriented healthcare research and measurement of results can provide a bridge to the relevant daily life of rehabilitants and reveal essential areas for rehabilitation and follow-up care. However, the number of assessment instruments is large so that they have only limited applicability in routine use for acquisition of data on results of rehabilitation. The extent of the survey can be overwhelming for severely ill persons, so that it is necessary to reduce the number of instruments used for data gathering; the smaller number, however, is sufficient for the purpose in this context. It would also be desirable to carry out third-party assessment during the follow-up period. With regard to the assessment of participation status, a comparison with population-related data is also possible in the future as described recently by Deck et al. [38] . The use of the SING-ER and the IMET appears to be meaningful. The good practical and psychometric properties allow for a valid quantifying examination and a comprehensible description of changes in participation disorders and are to be preferred to purely heterogeneous descriptions of participation impairments in rehabilitants.
Limitations
The small sample size limits interpretability of the results [39] . No general statements on the efficacy of outpatient neurorehabilitation carried out in Vorarlberg are possible, since, for example, spontaneous remissions or a regression to the average could not be detected and, in particular, a control group was missing. The examined sample is quite heterogeneous, but corresponds to a cross-section of the typical rehabilitation clientele under regular care. However, pilot studies in healthcare research with a descriptive character can be regarded as an important preliminary work for further studies.
Key message
The results presented here of a sample of 4 outpatient neurological rehabilitation centres in the Austrian province of Vorarlberg suggest that with the instruments used, meaningful assessment of participation as an outcome of rehabilitation can be carried out. For routine use, a smaller selection of evaluation instruments adapted for severely affected rehabilitants is offered.
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